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(57) ABSTRACT 

The present invention improves the encoding ef?ciency, 
image quality, resolution, and the like of an input image 
having a special property, for example, an image input from 
a special camera. The input image is sliced according to a 
recognized shape and divided into blocks having a siZe 
according to a pixel density or an image resolution. Then, an 
object in the image is de?ned using a parameter including 
the numbers of the sliced images and the amounts of shift of 

(22) Filed; Sep_ 16, 2004 the sliced images from a reference position, and the respec 
tive blocks are encoded using the movement of the object. 

(30) Foreign Application Priority Data Further, When a partial image is cut out from a base image, 
encoded, and then transmitted, a processing load in the 
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Sep. 22, 2003 (JP) .................................... .. 2003-329806 image making use of preprocessing data. 
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ADAPTABLE SHAPE IMAGE ENCODING 
APPARATUS AND DECODING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an adaptable shape 
image encoding apparatus and a decoding apparatus for 
effectively encoding or decoding an image having a special 
shape. 

[0003] 2. Description of the Related Art 

[0004] An example of conventional arts for cutting out a 
partial image having an arbitrary shape from an input image 
and encoding the partial image is disclosed in, for example, 
Japanese Patent Application Laid-Open (JP-A) No. 
11-266454. 

[0005] This publication discloses an encoding apparatus 
for selecting an arbitrary region from a rectangular input 
image and encoding the position and the shape of the region 
or for making the quality of the image of the region better 
than that of the other region by adjusting various parameters. 
Further, the publication discloses to separate encoded data 
having been input, to decode the position and the shape of 
the above region from the separated encoded data as Well as 
to decode encoded parameters, and to decode the image of 
the above arbitrary region using the decoded parameters. 

[0006] The conventional art discloses the apparatus for 
cutting out the arbitrary region from the rectangular input 
image and encoding and decoding the image of the cut-out 
region so that the quality of the image is made better than 
that of the other region. HoWever, When the input image has 
a special property by itself, for example, When the input 
image is recorded by an omnidirectional type camera, the 
conventional art does not take to improve an encoding 
ef?ciency and the like based on the special property into 
consideration at all. In other Words, the conventional art is 
disadvantageous in that it cannot improve an encoding 
ef?ciency, image quality, resolution, and the like of an image 
having a special property. 

[0007] Further, When a plurality of partial images, in 
particular, Whose positions move are cut out from a base 
image, Which is an image recorded by the omnidirectional 
type camera, and transmitted, each of the cut-out images is 
subjected to encoding processing, from Which a problem 
arises in that a large processing load is imposed on the 
encoding as Well as a long processing time is necessary. 

SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide an 
adaptable shape image encoding apparatus and a decoding 
apparatus that can improve the encoding ef?ciency, image 
quality, resolution and the like of an image having a special 
property, for example, an image input from, for example, a 
special camera. 

[0009] Another object of the present invention is to pro 
vide an adaptable shape image encoding apparatus Which 
can reduce a processing load imposed on encode processing 
When a partial image Whose position or siZe changes as times 
pass is cut out from a base image and transmitted after it is 
encoded. 
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[0010] In order to achieve the object, the ?rst feature of the 
present invention resides in that an adaptable shape image 
encoding apparatus comprises means for slicing an image so 
that it is adaptable to the shape of an input image and 
dividing the sliced images into blocks having a siZe accord 
ing to at least one of the image density and the image 
resolution of the input image, and means for de?ning the 
movement of a object in the image using parameters includ 
ing data for specifying the sliced images and the amounts of 
shift of the sliced images from a reference position and for 
encoding the respective divided blocks using the movement 
of the object. 

[0011] The second feature of the present invention resides 
in that the locus of the slicing is a curve according to at least 
one of the pixel density and the image resolution of the input 
image. 

[0012] The third feature of the present invention resides in 
that an adaptable shape image encoding apparatus for cut 
ting out partial images from a base image having a prede 
termined shape so that the partial images have a siZe smaller 
than that of the base image comprises preprocessing means 
for obtaining preprocessing data including an optimum 
motion vector and an orthogonal transformation coef?cient 
to the respective blocks of the base image according to 
predetermined rules as to reference blocks and storing the 
preprocessing data, and partial image encoding means for 
obtaining the preprocessing data orresponding to the blocks 
included in a partial image cut out from the base image and 
encoding the partial image. 

[0013] The fourth feature of the present invention resides 
in that the reference position of the partial image is apart 
from the reference position of the base image by at least one 
of a unit of a block and a macro block. 

[0014] The ?fth feature of the present invention resides in 
that the position or the siZe of the partial image cut out from 
the base image can change as a times passes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a explanatory vieW of a structure of an 
omnidirectional camera. 

[0016] FIG. 2 is a vieW shoWing an example of an image 
recorded by the omnidirectional camera and displayed on a 
display. 

[0017] FIG. 3 is a block diagram shoWing a schematic 
arrangement of an encoding apparatus of an embodiment of 
the present invention. 

[0018] FIGS. 4A and 4B are explanatory vieW shoWing 
examples of sliced images and divided images in an embodi 
ment of the present invention, respectively. 

[0019] FIG. 5 is an explanatory vieW of a divided data siZe 
of an input image and a data format of position information. 

[0020] FIG. 6 is a block diagram shoWing a schematic 
arrangement of a decoding apparatus of an embodiment of 
the present invention. 

[0021] FIG. 7 is a block diagram shoWing a schematic 
arrangement of another embodiment of the present inven 
tion. 
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[0022] FIG. 8 is a block diagram showing a base image 
encoding preprocessing unit of FIG. 7 in detail. 

[0023] FIG. 9 is an explanatory vieW of a base image 
divided into blocks. 

[0024] FIG. 10 is an explanatory vieW of a reference block 
description table of FIG. 8. 

[0025] FIG. 11 is a block diagram shoWing a partial 
original image creation unit of FIG. 7 in detail. 

[0026] FIG. 12 is a vieW shoWing an example of partial 
images Whose positions or siZes change. 

[0027] FIG. 13 is an explanatory vieW of an operation of 
the partial image encoding unit of FIG. 7. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0028] The present invention Will be explained beloW in 
detail With reference to the draWings. FIG. 1 is a conceptual 
vieW of an omnidirectional camera, FIG. 2 shoWs an 
example of a screen of a display of a personal computer or 
the like, the screen displaying image data recorded by an 
omnidirectional imaging camera. 

[0029] The omnidirectional camera is knWon Well, and 
various types of the omnidirectional camera are available. 
The omnidirectional imaging camera 1 shoWn in FIG. 1 is 
composed of a transparent acrylic cylinder 2, a semi-spheri 
cal or boWl-shaped omnidirectional mirror 3, a center needle 
4, a CCD camera 5, and a cable connector 6. The omnidi 
rectional mirror 3 is disposed on an upper surface inside the 
cylinder 2, the center needle 4 extends from the center of the 
omnidirectional mirror 3 doWnWard, and the CCD camera 5 
and the cable connector 6 are disposed beloW the center 
needle 4. Note that, since the camera is knoWn Well, it is not 
explained in detail. 

[0030] When the omnidirectional imaging camera 1 is 
connected to the personal computer or the like through the 
cable connector 6, and an image recorded by the omnidi 
rectional imaging camera 1 is displayed on the display, a 
screen 11 shoWn in FIG. 2 is obtained. Displayed on the 
screen 11 is a doughnut-shaped 360° omnidirectional image 
11a, Which is an image itself recorded by the omnidirec 
tional imaging camera 1, an image 11b obtained by expand 
ing the omnidirectional image 11a in a strip state, that is, the 
panorama-like expanded image 11b, and an image 11c 
obtained by cutting out a part of the image 11b and having 
an ordinary one frame siZe. The image 11c can be transmit 
ted or delivered to, for example, a mobile phone and the like. 

[0031] Images obtained from the omnidirectional imaging 
camera 1 are video pictures of, for example, 15 frames/sec 
likeWise those obtained by an ordinary camera for PC. The 
expanded image 11b is several times larger than an ordinary 
frame siZe of an image recorded by, for example, the camera 
for PC. Accordingly, When the expanded image 11b is 
transmitted to the mobile phone and the like, a partial image 
Whose position shifts from that of a base image is cut out 
therefrom and transmitted after it is encoded. When a 
plurality of different partial images are created at the same 
time using the conventional art, a processing load in encod 
ing processing increases in proportion to the number of the 
partial images. 
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[0032] An embodiment of the present invention Will be 
explained. FIG. 3 is a block diagram shoWing a schematic 
arrangement of the embodiment. 

[0033] In FIG. 3, an image shape recogniZing unit 21 
detects the shape, siZe, and the like of an input image (a) 
itself having a special property such as an image recorded by 
a special camera (for example, omnidirectional camera), and 
the like. When the image (a) is an image input from the 
omnidirectional camera, the image shape recogniZing unit 
21 recogniZes that the image has a circular shape. The shape 
can be automatically detected and recogniZed by a method 
of using the time direction difference of the input image, and 
the like. For example, in the circular image 11a shoWn in 
FIG. 2, since no image exists in the outside region of the 
circular image, the time direction difference is 0, but it is not 
0 in the inside region of the circular image. Accordingly, it 
can be recogniZed that the input image (a) is the circular 
image. When it is determined by the same method that no 
image also exists in a center region, in addition to the outside 
region, it can be recogniZed that the input image (a) is an 
image formed in the doughnut shape. 

[0034] Further, When the image region is speci?ed, the 
siZe thereof can be automatically recogniZed. Note that, even 
if the input image (a) has a special shape, the image shape 
recogniZing unit 21 can be omitted When the shape and the 
siZe thereof are already knoWn. 

[0035] An image dividing unit 22 divides the input image 
(a) into a processed unit taking the shape and the siZe and/or 
the image resolution thereof into consideration. For 
example, it is possible to divide the input image (a) into a 
hierarchy unit such as a slice, macro block, and block. 

[0036] For example, the circular input image 11a as shoWn 
in FIG. 4A is concentrically sliced, and concentric circular 
regions 11a1, 11a2, 11a3, . . . are formed from the center 
toWard the outside. Then, the respective concentric circular 
regions 11a1, 11a2, 11a3, . . . are divided into macro blocks 

or blocks as shoWn in FIG. 4B. 

[0037] In this case, the processed units maybe set to a 
different siZe and a different shape according to a pixel 
density or an image resolution. For example, When an image 
has an image resolution Which is high at the center of a circle 
and gradually decreases radially, it is possible to make the 
number of pixels constituting the macro block and the block 
uniform and to make the area (siZe) of the macro block and 
the block and the number of the macro blocks and the blocks 
every one slice variable. That is, as shoWn in FIG. 4B, it is 
possible to increase the area of the macro blocks and the 
blocks or to increase the number of the macro block and the 
block in one slice toWard a radial direction. Note that the 
magnitude of the pixel density in all the images can be 
detected by a knoWn method. Further, When an image 
portion having a large pixel density and an image portion 
having a small pixel density are already knoWn, it is not 
necessary to detect the pixel density aneW. 

[0038] For example, in the circular input image 11a as 
shoWn in FIG. 4A, the pixel density or the image resolution 
is higher toWard a central portion. Accordingly, as shoWn in 
FIG. 4B, the siZe of macro blocks or blocks 1 at the central 
portion is made smaller than that of macro blocks or blocks 
2, and the siZe of the macro blocks or blocks 2 is made 
smaller than that of macro blocks or blocks 3. In other 
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Words, since the respective macro blocks or blocks have the 
same number of pixels of 16x16 or 8x8 pixels, they have a 
larger pixel density as they are located nearer to the central 
portion. Note that the numerals in FIG. 4B denote the 
number of blocks and slices described above. 

[0039] Next, a shape information encoding unit 23 of FIG. 
3 de?nes an image shape by, for example, a tWo-dimensional 
orthogonal coordinates, polar coordinates, and the like as 
information of the image shape and the like and encodes the 
coordinate data of the image shape. The data of the image 
shape is sent to a code integrating unit 26. Note that When 
the image shape of the input image (a) is already knoWn, the 
information of the image shape can be omitted because the 
information of the image shape can be previously noti?ed to 
a receiving side. 

[0040] Next, a divided data siZe/position information 
encoding unit 24 encodes the divided data siZe of the 
respective macro blocks or blocks and the position infor 
mation thereof. The divided data siZe and the position 
information are sent to the code integrating unit 26. 

[0041] FIG. 5 is an explanatory vieW of the data format of 
the divided data siZe of the respective blocks and the 
position information thereof. First, data as to the boundaries 
(the coordinates of the boundaries, and the like) of all the 
images are registered, and then data as to slices 1, 2, 3, . . . 
are listed. To explain the data as to the slice las a typical 
example, ?rst, the start point of the slice 1 is registered. The 
start point can be set to, for example, the upper left coor 
dinate P1 (X1, Y1) (refer to FIG. 4B) of the blocks belong 
ing to the slice 1. Next, the siZe of the blocks in the slice 1, 
for example, 8x8 is registered. When the siZe is previously 
determined, the registration thereof can be omitted. Next, 
the upper left coordinates (X1, Y1) to (Xn, Yn) of blocks B1 
to En belonging to the slice 1 are sequentially registered. 

[0042] Note that When stationary images are handled, the 
divided data siZe/position information encoding unit 24 can 
be omitted because the divided data siZe and the position 
information are already knoWn. 

[0043] Next, an operation of an encoding unit 25 Will be 
explained. Although many kinds of systems can be applied 
to the encoding of an image, an MC (motion compensation) 
and DCT system can be applied as an example. In this case, 
the blocks included in a certain slice are sequentially 
encoded, and then the blocks included in a next slice are 
encoded on the completion of encoding of the above blocks. 
This encoding is executed until the blocks included in a ?nal 
slice are encoded. In the example of FIG. 4, the blocks 
included in the slice 1 are ?rst sequentially encoded, and 
then the blocks 2 included in the slice 2 are sequentially 
encoded on the completion of encoding of the above blocks. 
Further, on the completion of encoding of the blocks 
included in the slice 2, the blocks 3 included in the slice 3 
are sequentially encoded. 

[0044] When the MC (motion compensation) and DCT 
system are applied, it is possible, as an example, to de?ne a 
motion vector reference position in the MC as data (for 
example, number) that peci?es a block and macro block, 
Which exist at a position indicated by an offset value, and a 
slice to Which they belong and as an amount of shift of the 
slice from a reference position. The DCT and quantiZation 
can be executed in a unit of block. 
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[0045] In the circular input image 11a or the doughnut 
shaped image, it is found statistically that moving objects 
such as persons and the like tend to move into a concentric 
circular image, that is, to move in a circumference direction 
in a slice. Accordingly, encoding can be executed in con 
formity With the movement and the spatial correlating 
property of the moving objects in an image When encoding 
in the sequence of slices as Well as in the sequence of blocks 
in the respective slices as described above. As a result, an 
encoding ef?ciency can be improved. Further, When the 
motion vector reference position in the MC is de?ned as the 
number of the slice and the amount of shift of the slice from 
the reference position, the encoding can be executed in 
conformity With the movement and the spatial correlating 
property of the objects in the image, thereby the encoding 
ef?ciency can be improved. 

[0046] Next, the code integrating unit 26 uses the image 
shape, the divided data siZe, and the position information as 
a header, integrates the header With the encoded image 
information from the encoding unit 25 and outputs the 
integrated information. With the above operation, the input 
image (a) having the special property can be encoded 
effectively. That is, the encoding can be executed in con 
formity With the movement and the spatial correlating 
property of the objects in the image. Further, an image 
portion having a large pixel density can be ?nely encoded, 
Whereas an image portion having a small pixel density can 
be coarsely encoded. 

[0047] Next, an embodiment of an adaptable shape image 
decoding apparatus Will be explained With reference to FIG. 
6. An image arrangement information separating unit 31 
divides encoded image information (b) having been input 
into the header information and the image information. The 
header information is sent to an image arrangement infor 
mation constructing unit 32 and decoded therein. The 
decoded header information is sent to a motion compensa 
tion subunit MC (33b) of an image decoding unit 33. 

[0048] In contrast, the image information is sent to the 
image decoding unit 33. The image decoding unit 33 is 
composed of a difference image decoding subunit 33a and 
the motion compensation subunit 33b. Further, the differ 
ence image decoding subunit 33a is composed of a variable 
length decoding portion VLD, an inverse quantiZation por 
tion Q_1, and an inverse DCT portion DCT-1. The difference 
image decoding subunit 33a outputs a decoded DCT by a 
knoWn operation. The DCT is subjected to motion compen 
sation in the motion compensation subunit 33b, and a 
decoded image is output therefrom. 

[0049] According to the embodiment, since the input 
image is divided into blocks having a siZe according to the 
pixel density or the image resolution thereof and encoded, it 
can be encoded according to an accuracy based on the pixel 
density or the image resolution, thereby the encoding ef? 
ciency can be improved. Further, since the movement of the 
objects in the image is de?ned using a parameter Which 
includes the data for specifying the slice and the amount of 
shift of the slice from the reference position, the movement 
and the spatial correlating property of the objects in the 
image can be effectively expressed, thereby the encoding 
ef?ciency can be improved also in this respect. Further, 
When the apparatus of the embodiment is applied to an 
image having a special property such as a circular image or 
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a doughnut-shaped image recorded by the omnidirectional 
camera, an excellent encoding ef?ciency, image quality, 
resolution, and the like can be expected. 

[0050] Next, as described above, the expanded image 11b 
(refer to FIG. 2) is several times larger than the ordinary 
frame siZe of an image and the like recorded by, for example, 
the camera for PC. Accordingly, When the expanded image 
11b is transmitted to the mobile phone and the like, a partial 
image Whose position shifts from that of a base image is cut 
out therefrom and transmitted to the mobile phone after it is 
encoded. When a plurality of different partial images are 
created at the same time using the conventional art, a 
processing load in encoding processing increases in propor 
tion to the number of partial images. 

[0051] An embodiment of the present invention for solv 
ing the above draWback Will be explained With reference to 
the block diagram of FIG. 7. 

[0052] The expanded image (hereinafter, referred to as 
base image) 11b is input from a base image input unit 41. An 
base image encoding preprocessing unit 42 subjects all the 
small regions of the expanded image 11b, for example, the 
blocks (8x8 pixels) or macro blocks (16x16 pixels) thereof 
to encoding preprocessing. The base image encoding pre 
processing unit 42 executes motion estimation (ME)/motion 
compensation (MC) and orthogonal transformation (for 
example, DCT) processing in a case of, for example, MPEG 
using correlation to an adjacent block or While restricting the 
use of the correlation to the adjacent block. The data 
resulting from the preprocessing is stored in a not shoWn 
memory in the base image encoding preprocessing unit 42. 
This Will be explained later in detail With reference to FIG. 
8. 

[0053] A partial image position input unit 43 inputs the 
initial position, the moving speed, and the like of a partial 
image cut out from the expanded image 11b. Note that the 
initial position of the partial image is determined at a 
position apart from the reference position of the base image 
by a block or a macro block unit. A partial original image 
generating unit 44 determines the siZe and the position of the 
partial image. Further, the partial original image generating 
unit 44 cuts out the partial image based on an input signal 
from the partial image position input unit 43 and outputs the 
partial image. In this case, as apparent from the explanation 
described beloW, the partial image is cut out so that the 
reference position thereof is located at the position apart 
from the reference position of the base image by the block 
or macro block unit. 

[0054] A partial image encoding unit 45 encodes a partial 
original image input from the partial original image gener 
ating unit 44 using the data created by and stored in the base 
image encoding preprocessing unit 42. In this case, the 
peripheral portion of the partial original image uses the data 
obtained by the processing in Which it is restricted to use the 
correlation of the image With an adjacent block, and the 
interior of the partial original image uses the data obtained 
by the processing in Which the correlation of the image With 
the adjacent block is used. 

[0055] FIG. 8 is a block diagram shoWing the detailed 
function of the base image encoding preprocessing unit 42 
described above. The base image encoding preprocessing 
unit 42 is composed of an image block dividing subunit 42a, 
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an ME/MC and DCT subunit 42b, a reference block descrip 
tion table 42c, and a memory 42d. 

[0056] As shoWn in FIG. 9, the image block dividing 
subunit 42a divides the expanded image 11b as the base 
image into blocks bll, b21, b31, . . . , bnn. of, for example, 8x8 
pixels or 16x16 pixels. The ME/MC and DCT subunit 42b 
determines motion vectors according to a reference block 
selection rules described in the reference block description 
table 42c so that the motion vectors are optimum in the 
respective rules and then determines DCT coefficients 
according to the motion vectors. The motion vectors and the 
DCT coefficients are stored in the memory 42d. A loop S1 
of FIG. 8 circulates as many times as the number of 
descriptions of the reference block. 

[0057] As shoWn in FIG. 10, the reference block descrip 
tion table 42c describes the rules for example, 0: imposing 
no restriction on reference blocks, 0} not refer to left block 
row, @i not refer to upper block column, @ not refer to right 
block roW, @ not refer to loWer block column, @ refer only 
up to 1 block roW on the left side, G). refer only up to 1 block 
column on the upper side, (D refer only up to 1 block roW 
on the right side, @ refer only up to 1 block column on the 
loWer side, and the like. Note that the table may also 
describe other rules and add a description that reference is 
made to the blocks of a previous frame. 

[0058] The ME/MC and DCT subunit 42b determines 
optimum motion vectors MV and DCT coefficients corre 
sponding to them for the respective blocks bu, b21, b31, . . 
. , bnnv and for the respective rules and stores them in the 
memory 42d. 

[0059] When it is assumed that the blocks bll, b21, b31, . 
. . , bnn. are macro blocks of 16x16 pixels, the optimum 

motion vectors MVO to MVk (kZS) for the each macro block 
are determined as to the respective rules 0-® and the 
combinations thereof (for example, rule Further, as to 
the DCT coefficients, the four DCT (DCT1 to 4) coefficients 
of brightness and the tWo DCT (DCT5 to 6) coefficients of 
chromaticity are determined, respectively for four 8x8 pix 
els. These coefficients of the motion vectors MV and DCTs 
(preprocessing data group) are stored in the memory 42d. 

[0060] The base image encoding preprocessing unit 42 
outputs the preprocessing data group of the base image as 
described above. 

[0061] Next, a function of the partial original image gen 
erating unit 44 Will be explained in detail With reference to 
FIG. 11. The partial original image generating unit 44 is 
composed of a partial image siZe/position determining sub 
unit 44a. The partial image siZe/position determining sub 
unit 44a receives the initial position, the moving speed and 
the like of the partial image from the partial image position 
input unit 43 as Well as determines the siZe and the position 
of the partial image. A loop S2 circulates as many times as 
the number of cut-out partial images. Panning, tilting, Zoom 
ing, and the like of a frame to be encoded is executed by the 
function. That is, When the position of the partial image is 
changed, the panning, tilting, and the like are executed, and 
When both the position and siZe of the partial image are 
changed, the Zooming is executed. 

[0062] FIG. 12 shoWs examples of panning, tilting, and 
Zooming by reference numeral 51, 52, and 53, respectively. 
In FIG. 12, (X0, Y0) shoW the reference position of the base 
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image 11b, and it is assumed that the partial image is a 
rectangle having a siZe of x1><y1. Further, in the panning 51, 
tilting 52, and Zooming 53, the initial positions P1, P11 and 
P21 of the partial image, Which is cut out ?rst, are set at 
positions spaced apart from the reference position (X0, Y0) 
of the expanded screen 11b by a unit of 8 pixels or 16 pixels 
in X- and Y-directions, respectively. 

[0063] Next, When the panning 51 is executed in the 
direction of an arroW (a), the reference positions p1, p2, and 
p3, . . . of respective screens are shifted in the direction of 

the arroW (a) in a unit of 8 pixels or 16 pixels at a speed 
(panning speed) designated by the partial image position 
input unit 43. Further, When the tilting 52 is executed in the 
direction of an arroW (b), the reference positions P11, P12, 
P13, . . . of the respective screens are shifted in the direction 

of the arroW (b) by the unit of 8 pixels or 16 pixels in both 
the X- and Y-directions. Further, When the Zooming 53 is 
executed, a screen siZe is changed to x1><y1, x2><y2, x3><y3, 
. . . as Well as the reference positions P21, P22, P23, of these 
screens are shifted in the direction of an arroW (c) by the unit 
of 8 pixels or 16 pixels in both the X- and Y-directions. A 
reason Why the reference positions of the respective screens 
are shifted in both the X- and Y-directions by the unit of 8 
pixels or 16 pixels is to use the preprocessing data, Which is 
obtained by the base image encoding preprocessing unit 42, 
Without adding any other processing When the partial image 
is encoded by the partial image encoding unit 45. 

[0064] When the siZe and position of the partial image are 
determined by the partial image siZe/position determining 
subunit 44a, the partial image encoding unit 45 executes the 
encoding of the respective partial images such as the pan 
ning 51, tilting 52, Zooming 53 and the like. In the encoding 
processing, preprocessing data (motion vectors and DCT) 
applied the rules @t-Q), Which prohibit a reference to the left 
block roW and upper block column, is read out from the 
memory 42d and used for the blocks of the peripheral 
portions of respective partial images, for example, to an 
upper left corner block bO0 of a partial image 60 shoWn in 
FIG. 13. Further, preprocessing data applied the rule Q), 
Which prohibits a reference to the upper block column, is 
used for respective upper blocks bO1 to bowl. Further, 
preprocessing data applied the rules @t-@ which prohibit a 
reference to the upper block column and right block roW, is 
used for an upper right corner block bon. Further, prepro 
cessing data, to Which the rule 0) is applied, is used for left 
peripheral blocks b1O to bmd) O, and preprocessing data, to 
Which the rules @l-@ are applied, is used for a loWer left 
corner blocks bmo. Further, preprocessing data, to Which the 
rule 0, Which does not restrict a reference to blocks, is used 
for central blocks“) n“ Further, preprocessing data When a 
previous frame block is referred to may be used. 

[0065] As described above, in the partial image (cut-out 
image), the mode Which restricts to use the correlation 
betWeen adjacent blocks of the base image, or a unique 
processing mode is used in the peripheral blocks of the 
partial image, and the mode, Which uses the correlation 
betWeen adjacent blocks of the base image is used in the 
other blocks (i.e. interior blocks) of the partial image. 

[0066] Thereafter, the partial image encoding unit 45 
quantiZe the preprocessing data read out from the memory 
42d by a knoWn method and outputs the quantiZed partial 
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image data after it is subjected to variable length encoding 
(VLC). The output data can be sent to a mobile phone and 
through the Internet. 

[0067] According to the above embodiment, an encoding 
efficiency can be improved because the preprocessing data is 
determined according to the rules Which do not restrict 
referring to the blocks and the rules Which restrict referring 
to the upper, loWer, left or right block column and encoding 
is executed using the preprocessing data. 

What is claimed is: 
1. An adaptable shape image encoding apparatus com 

prising: 

means for slicing an image so that it is adaptable to the 
shape of an input image and dividing the sliced images 
into blocks having a siZe according to at least one of the 
image density and the image resolution of the input 
image; and 

means for de?ning the movement of a object in the image 
using parameters including data for specifying the 
sliced images and the amounts of shift of the sliced 
images from a reference position and for encoding the 
respective divided blocks using the movement of the 
object. 

2. An adaptable shape image encoding apparatus accord 
ing to claim 1, Wherein the slicing is executed approximately 
in parallel With the border of the input image such that the 
Width of the slicing is decreased as the pixel density or the 
image resolution of the input image is increased. 

3. An adaptable shape image encoding apparatus accord 
ing to claim 1, Wherein the locus of the slicing is a curve 
according to at least one of the pixel density and the image 
resolution of the input image. 

4. An adaptable shape image encoding apparatus accord 
ing to any of claims 1 to 3, Wherein the siZe of the blocks is 
decreased as at least one of the pixel density and the image 
resolution of the input image is increased. 

5. An adaptable shape image encoding apparatus accord 
ing to any of claims 1 to 3, Wherein the encoding means 
sequentially encodes the blocks included in one sliced image 
and then sequentially encodes the blocks included in a next 
sliced image on the completion of the above encoding. 

6. An adaptable shape image encoding apparatus accord 
ing to claim 1, further comprising means for detecting the 
shape of the input image. 

7. An adaptable shape image encoding apparatus accord 
ing to any of claims 1 to 3 or 6, Wherein the input image is 
at least one of a circular image and a doughnut-shaped image 
recorded by an omnidirectional camera. 

8. An adaptable shape image encoding apparatus accord 
ing to claim 7, Wherein pixel density of at least one of the 
circular image and the doughnut-shaped image is increased 
toWard the central portion thereof. 

9. An adaptable shape image decoding apparatus for 
decoding a signal encoded by an adaptable shape image 
encoding apparatus according to any of claims 1 to 3 or 6 
comprising: 

means for separating the received signal into header 
information including the information of the positions 
and the movement of the blocks and image informa 
tion; and 
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means for decoding the image information using the 
header information. 

10. An adaptable shape image encoding apparatus for 
cutting out partial images from a base image having a 
predetermined shape so that the partial images have a siZe 
smaller than that of the base image comprising: preprocess 
ing means for obtaining preprocessing data including an 
optimum motion vector and an orthogonal transformation 
coefficient to the respective blocks of the base image accord 
ing to predetermined rules as to reference blocks and storing 
the preprocessing data; and 

partial image encoding means for obtaining the prepro 
cessing data corresponding to the blocks included in a 
partial image cut out from the base image and encoding 
the partial image. 

11. An adaptable shape image encoding apparatus accord 
ing to claim 10, Wherein the reference position of the partial 
image is apart from the reference position of the base image 
by at least one of a unit of a block and a macro block. 
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12. An adaptable shape image encoding apparatus accord 
ing to claim 10 or 11, Wherein the position or the siZe of the 
partial image cut out from the base image can change as a 
times passes. 

13. An adaptable shape image encoding apparatus accord 
ing to claim 10 or 11, Wherein the rules include rules for 
imposing no restriction on reference blocks and rules for 
imposing a restriction on an upper, loWer, left or right block 
roW or column. 

14. An adaptable shape image encoding apparatus accord 
ing to claim 13, Wherein the partial image encoding means 
obtains preprocessing data relating to the rule for imposing 
the restriction to the blocks of the periphery of the partial 
image and obtaining the preprocessing data relating to the 
rule imposing no restriction to the other blocks. 

15. An adaptable shape image encoding apparatus accord 
ing to claim 10 or 11, Wherein the base image is an image 
obtained by expanding a 360° omnidirectional image. 

* * * * * 


